Submicrosomal localization of prolyl hydroxylase from chick embryo limb bone.
A fraction greatly enriched in microsomes was prepared from chick embryo limb bone tissue homogenates by differential centrifugation in a high density solution of Metrizamide. This fraction was used to determine the submicrosomal localization of prolyl hydroxylase. At a low concentration (0.05%) of the non-ionic detergents Triton X-100 and Brij-35, 90 to 93% of prolyl hydroxylase activity was released from microsomes. Concentrations of Triton X-100 greater than 0.1% were required to solubilize the intrinsic membrane enzyme NADH-ferricyanide reductase and to release membrane-bound ribosomes, while Brij-35 did not extensively solubilize membrane components even at concentrations up to 0.4%. In addition, prolyl hydroxylase activity which could subsequently be released from microsomes by Brij-35 was relatively resistant to trypsin proteolysis at concentrations which removed more than 50% of the ribosomes and approximately 40% of the protein from microsomes. These results suggest that 90 to 93% of prolyl hydroxylase activity in connective tissue is located within the cisternae of the endoplasmic reticulum. Gel filtration of prolyl hydroxylase released from microsomes or found in the soluble fraction of limb bone homogenates revealed two peaks of activity corresponding to molecular weights of 230,000 and 450,000 to 500,000. The latter is twice the value reported for purified chick embryo prolyl hydroxylase. A fraction of the total prolyl hydroxylase activity (generally 20 to 35%) in microsome preparations could be measured in the absence of detergent, although the microsomal membrane should be impermeable to the large unhydroxylated collagen chains used as substrate. On the basis of experimental data, it was concluded that detergent-independent activity was most likely due to damaged microsomal membranes and that this damage was sufficient to allow substrate and trypsin to enter the cisternae but not to allow prolyl hydroxylase to be released.